The effect of glypican-1 glycosaminoglycan chains on turkey myogenic satellite cell proliferation, differentiation, and fibroblast growth factor 2 responsiveness.
The glypicans are a family of cell-surface heparan sulfate proteoglycans consisting of a core protein covalently attached with glycosaminoglycans (GAG). Only glypican-1 is expressed in skeletal muscle and increases in expression during myoblast differentiation. Previous studies have suggested that glypican-1 influences fibroblast growth factor 2 (FGF2) signaling pathway by its heparan sulfate chains. Fibroblast growth factor 2 is a potent stimulator of muscle cell proliferation and an intense inhibitor of differentiation. To investigate the functional contribution of each GAG chain attachment site, a turkey glypican-1 full length cDNA (1,650 bp, Gen-Bank accession number AY551002) was cloned into the pCMS-EGFP vector and mutated at 2 or all 3 potential GAG attachment sites at Ser(483), Ser(485), and Ser(487) to obtain 1-chain and no-chain mutants, respectively. The unmutated glypican-1, 1-chain, and no-chain mutants, and the pCMS-EGFP vector without an insert were transfected into turkey myogenic satellite cells. The transfected cell cultures were assayed for cell proliferation, differentiation, and FGF2 responsiveness. The overexpression of glypican-1 increased FGF2 responsiveness during proliferation compared with the 1-chain, no-chain mutants, and the pCMS-EGFP vector without an insert, but there was no significant interaction between FGF2 and glypican-1. The overexpression of glypican-1 also increased differentiation but did not affect proliferation when compared with the 1-chain, no-chain mutants, and the pCMS-EGFP vector without an insert. To support the overexpression data, glypican-1 expression was reduced using a small interfering RNA against turkey glypican-1. Inhibition of glypican-1 expression decreased myogenic satellite cell proliferation, differentiation, and FGF2 responsiveness during proliferation. These data indicate that glypican-1 function requires the GAG chain attachment sites for myogenic satellite cell FGF2 responsiveness during proliferation and to affect the process of differentiation.